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‘Background s Terms of reference for the Zoning R?\QWAdvisory Group

- Papers a  Cabinet Paper — Land Decisions S 2011

' s Cabinet Paper — KaiapoiOranq%Zones -~ Aug 2011

= Cabinet Paper — Decisions\@}:anterbury Orange Zones — Oct 2011
= Cabinet Paper - Canterlg@% Rezoning Announcements — Nov 2011

s Briefing Paper — Re g Orange Zones in Wainoni, Avonside,
Burwood and  Kgliington — Feb 2012

= Briefing Pape‘;h?ﬁif?ezoning Orange Zones in Central City South,
Richmond %0 and Linwood  — Mar 2012

= Cabinet %er-« Parklands East Review — Mar 2012

| Parkt@ East Report (Tonkin and Taylor) - Mar 2012

= Cambarison of damage in Green and Red Zones across Christchurch
a .@ristchurch RRZ — Properties Requesting Rezoning Map

i‘gf\' Kaiapoi RRZ — Properties Requesting Rezoning Map

g ™ Information Sheet - Green Zone Technical Category 3 (TC3)

.Me.e.ﬁr‘lgm A 1 Consider all applications from property owners in greater Christchurch
objectives wishing to have their zoning reassessed.

| 2 Make recommendations to the Minister for Canterbury Earthquake Recovery
for changes where it is found that:

a. The zoning of a property is inconsistent with the criteria agreed
by Cabinet; OR
b. There are anomalies in the zoning of a property due to:

i. The zoning boundary not adopting the underlying fee
simple (legal) boundary for cross-lease or unit title
properties, or

ii. The green zoning of an individual property, or a small
number of properties, would result in clearly not viable
infrastructure servicing costs. (This would typically be
because such properties are serviced by infrastructure
wholly or partly in a red zone, or the main purpose of the
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infrastructure is to service properties in a red zone.)

introduction —

Welcome and discussion of the key respensibilities for the Group.

The Group was taken on orientation site visits to key red and gree,]'r\zones
as background fo their considerations. g@

g
1. The purpose of the Group is to check that: ﬁ,@
e The red/green criteria have been consistently plied; and
o Boundary lines have been drawn sensiqié@ accordance with the
criteria taking into account existing bOH](} aries).

. N .
2. The Group must reach a joint recoergé}datton; Keith Turner (Chair}
has a casting vote if required. (ég

3. The Group will report its fEnd'r\g to the Minister for Canterbury
Earthquake Recovery. %y

o

4. The Minister will ma@%commenda’tions to Cabinet based on the
Groups findings. @‘{t\

£
5]
Overview of thg@@y framework for zoning. Please find a summary hand

Geotechnical
data

Background —
Policy out on the zopi criteria agreed by Cabinet attached. (Appendix 1)
. ]
L &:\W’chheld under section 9(2)(a)
Background — Overv‘f'&%f the background and methodology used in the geotechnical

a
Q;gppendices to this report. An overview map was presented (see appendix 2)

2%;@5ment undertaken to inform the policy decisions. Summary data has
prepared for each area and will be discussed and attached as

Broad-level reviews and critiques of Tonkin and Taylor work have been
undertaken by Professor Geoff Martin (University of Southern California),

Considerations

Qt‘\@ Professor Tom O'Rourke (Cornell University) and Beca Infrastructure & John
A Wood Consulting {Consulting Engineers NZ). Tonkin and Taylor's normal
internal review processes have been followed.
- Withheld under section 9(2){a)
Background — Overview of the water supply and wastewater network in Christchurch and
Infrastructure what implications the land zoning process has on the provision of these

services.

- Withheld under section 9(2)(a}
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Overview of the roading infrastructure in Christchurch and what implications
the land zoning process has on the provision of these services.

i | Withiheld under section 9(2)(a)

Site visiis

The Group made site visits to a range of green zone and red zone areas
which are representative of the areas under review to confirm its
assessment of geotechnical and community wellbeing factors. Tfé’sfnc!uded
all areas where the available data indicated that a possible chjg]g e in zoning
should be given detailed consideration A

Findings

A9
Sy,
N

South

Area 1 — Kaiapoi

The Group reviewed the key geotechnical issues, fb“s\f’ Kaiapoi South

and the summary data (attached in appendix ich showed that:

» Extensive moderate to severe | ggg—‘scaie lateral spreading has
occurred towards the Kaiapoi @ér and Courtenay Stream (between
The Oaks and Bowler Street)™}.arge scale perimeter treatment and
ground improvement wa&uid be required to address the
damage and future riglej'these areas before repair and rebuilding of
homes would be pagsitle.

e Minor to moder, Guefaction was observed in the red zone
between Bow, treet and Williams Street and the pattern of ground
cracking (a@é ¢ shape back to Hilton Street) suggests that a scarp
feature gﬁy have started to form due to block-type lateral ground
move Hits. Area wide perimeter treatment or very specialised
fountiations would be required to gain consent for house rebuilding

limit options for future development in this area.

s@%ased on the available geotechnical data, the group considered that

‘%Q“ the property at ~ was set back sufficiently from the area of

A4 most lateral spreading for the damage to this property to be

N addressed on an individual basis.

o In other green zone areas, minor liquefaction and cracking was
observed however the damage in these areas can be addressed on
an individual basis. All TC2 type foundation solutions (robust raft
slabs, deep piles or surface structures) are likely to be feasible.

Other points of note:
° - Withiheld under section 9(2)(a)

« Many of the properties in the area between Bowler Street and
Williams Street in the red zone have only minor to moderate
observed damage from the recent earthquakes. However the
existence of major cracking along Hilton Street, combined with the
proximity to the river and underlying ground conditions, suggests that
in a future design-level earthquake there is a high risk of significant
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lateral spreading.

RESOLVED: :
Withheld under section 9(2)(2)

1. THAT# = should be rezoned from red to green.

S L
Reasons for Decision: Withheld under saction 9(%‘%&&3

The Group agreed that on balance does nof @é‘t the criteria to
be zoned red and is situated on the edge of tne red zoA¢ ~After reviewing the
geotechnical data and visiting the site the Group ag &&d that this property
was set back sufficiently from the area of most sg}t@g e lateral spreading for
the damage to be addressed on an individual s through the normal
insurance process. Due to its location adja o the green zone,
infrastructure is readily available. 0y

2. THAT no other changes to @}y‘ng in Kaiapoi South be
recommended. o)

. m@&
Reasons for Decision: «Qv'

The Group agreed Qgér all other properties in the current red zone the
geotechnical dat ws that area wide works are likely to be required to
enable land e to be remediated. These works have been assessed as
being uncertaiy, disruptive, not timely or cost effective therefore these
propertipgdheet red zone criteria.

Dgﬁg%e limited observed damage in the red zone between Bowler Street
andh Williams Street the high risk of future damage means it is unlikely
operty owners will be able to obtain building consents and insurance in the

<"‘*f;:’}futt,lre in this area without area wide works first being undertaken to prevent

risk. The lateral spreading failure mechanism is assessed as being similar to
the rest of the area despite a lesser state of advance and therefore the area
meets the criteria to be zoned red.

The Group agreed that for all properties currently zoned green the
geotechnical data shows that they meet green zone criteria as damage to
these properties can feasibly be addressed on an individual basis.

Area 2 — Kaiapoi
North and West

The Group reviewed the key geotechnical issues for Kaiapoi North and
West and the summary data (attached in appendix 4) which showed that:

s Extensive moderate to severe large-scale lateral spreading towards
the Kaiapoi River has been observed in the current red zone
(adjacent to the river). Large scale perimeter treatment and ground
improvement works would be required to address the damage and
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future risk in these areas before repair and rebuilding of homes
would be possible.

= Moderate to severe liquefaction has occurred in the current red zone
due to very low lying ground, shallow groundwater and deep deposits
of soils with high susceptibility fo liguefaction. Area wide fill would be
required to raise the land before repair and rebuilding of homes
would be possible. This would require all structures to be r moved,
similar to preparing a new subdivision.

‘= |n the green TC3 zone between Peraki St and Rich t;gmﬁor to
moderate liquefaction has occurred with local sca!eQ ral movement
in some areas. Two types of TC3 foundation sg %{%ns (ground
improvement or surface structures) are likely @ e feasible in these
areas.

PN
= In other green zones minor to moderate@g{@efactlon has occurred
however alt TC3 foundation soiutfo e ground improvement,
surface structures or deep piles) andin some cases TC2 foundation

solutions (robust raft slabs) ar%ﬁ@y fo be feasible.

A

Other points of note: % ~.§

= inthe green zone nqka;apor West between Peraki St and Rich St the
Waimakariri Digtr{éf Council WDC) is undertaking additicnal repair to
the culvert wk@‘ will provide additional ground stabilisation in this
area[CAB t@’i (11) 24/15 refers].

RESOL VE%{:;@ !
o Withheld under section 9(2){a)
1, TYHAT should be rezoned from red to green.
%e\ésons for Decision

Wlthheid under section 9(2)(a)

The group agreed that is the last property on the border of
the red/green zones and damage at this property is able to be addressed on
an individual basis through the normal insurance process.

2. THAT no other changes to zoning in Kaiapoi North and West be
recommended,

Reasons for Decision.

The Group agreed that for all other properties in the current red zone the
geotechnical data shows that area wide works are likely to be required to
enable land damage to be remediated. These works have been assessed as
being uncertain, disruptive, not timely or cost effective therefore these
properties meet red zone criteria,
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The Group agreed that for all properties currently zoned green the
geotechnical data shows that they meet green zone criteria as damage fo
these properties can feasibly be addressed on an individual basis.

Area 3 — Pines
Beach to Kairaki

The Group reviewed the key geotechnical issues for Pines Beach fo
Kairaki and the summary data (attached in appendix 5) which showed that:

o In the current Kairaki red zone adjacent to Kairaki Creek tltf;eg\fje has

" been extensive large-scale lateral ground movement tqga@ds the
creek. To enable rebuilding in this area large scale péiimeter works
(15-30 metres wide along the full length of the (réi,vagga'nk) would be
required to protect from further ground movem rff;*

o In the Pines Beach red zone at the sand d &tdge there has been
extensive large scale lateral ground mov r&?t in the sloping ground
at the front edge of the sand dunes. Siggificant area wide
engineering would be required to st Wjlise the sloping ground at the
front of the sand dunes such as ground improvements and/or
flattening and reinforcement of #)e sand dune edge.

o In addition, moderate to seygr liquefaction has occurred in both
Kairaki and Pines Beac U to fow lying ground, shallow
groundwater and deeg;g;})osits of soils with high susceptibility to
fiquefaction. Up to Qﬁia?netre of new fill would be required to raise
the land and enaléfsindividual propetties to be rebuilt. This would
require all str% wfes to be removed, similar to preparing a new
subdivision, (3

= [nthe Pings'Beach green zone there was little or no evidence of
liquef, tﬁ?bn. In some areas minor ground cracking was observed. In
the\é@. reas, all TC2 type foundation systems (robust raft slabs, deep

ﬁ%l;s or surface structures with shallow foundations) are likely to be
. Yasible to rebuild on an individual property basis.

&
| §§OL VED:

4. THAT no changes to zoning in Pines Beach and Kairaki be
recommended.

| Reasons for Decision:

The Group agreed that for all properties in the current red zone the
geotechnical data shows that area wide works are likely to be required to
enable Jand damage to be remediated. These works have been assessed as
being uncertain, disruptive, not timely or cost effective therefore these
properties meet red zone criteria.

The Group agreed that for all properties currently zoned green the
geotechnical data shows that they meet green zone criteria as damage to
these properties can feasibly be addressed on an individual basis.
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Area 4 —
Brooldands fo
Spencerville

The Group reviewed the key geotechnical issues for Broollands to
Spencerville and the summary data (attached in appendix 6) which showed
that:

o Alongside Styx River extensive moderate to severe large-scale
lateral spreading has occurred towards the river. To enable
rebuilding in this area large scale perimeter works (15 metres wide, 8

metres deep along the full length of the riverbank) would Qeiggequired
. to protect from further ground movement. N
o In addition, moderate to severe liquefaction has occ \d in the

current red zone due to low lying ground, shallow gfctindwater and
near surface soils with high susceptibility to lig tion. Up to one
metre of new fill would be required to raise therJand and enable
individual properties to be rebuilt. This w;gﬁﬁéquire all structures {o
be removed, similar to preparing a new,gifdivision.

e |n the current green zone widespre%‘@bderate fiquefaction has
occurred. In these areas all TC3 fgihtiation systems (site ground
improvement, surface structur deep piles in some areas) are
likely to be feasible for rebu‘i&gn on an individual property basis.

SO
&
&‘@
1. THAT no chan qu' zoning in Brooklands to Spencerville be
recommende\g. J
4\}@
Reasons for D@Qi fon:

LY
e

RESOLVED:

The Grou %‘reed that for all properties in the current red zone the
geoter:,@*lbal data shows that area wide works are likely to be required to
enable Yamage to be addressed. These works have been assessed as
b@%ﬁ uncettain, disruptive, not timely or cost effective therefore these
»gg'operties meet red zone criteria.

k{:}
@@"‘ The Group agreed that for all properties currently zoned green the
Gy geotechnical data shows that they meet green zone criteria as damage to
\Q‘?} these properties can feasibly be addressed on an individual basis.
s ?’3"
Area5 - North The Group reviewed the key geotechnical issues for North Burwood o
Burwood to North New Brighton and the summary data (attached in appendix 7) which
North New showed that: :
Brighton

e In most of the current green zone TC3 areas, widespread moderate
liquefaction has occurred with some properties experiencing severe
liquefaction. In these areas, all TC3 foundation solutions (site ground
improvement, surface structures or deep piles) are likely to be
feasible to address damage on an individual property basis.

e Ingreen TC3 areas at the south end of Putake Drive minor to
moderate local scale-lateral ground movements towards the storm
water channel has occurred on some properties. [n these areas, two
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TC3 foundation solutions (site ground improvement or surface
structures) are likely to be feasible to address damage on an
individual property basis.

s Inthe current green zone TC2 areas little evidence of liquefaction
was observed at ground surface but in some areas minor ground
cracking was observed. In these areas all TC2 type foundation
solutions systems (robust raft slabs, deep piles or surface sfructures
with shallow foundations) are likely to be feasible for rebu‘@pg on an
individual property basis. Qﬂf’}

' 4
Other points of note: @Q)

e The culvert at the south end of Putake Drive, wjll be repaired by
Christchurch City Council (CCC) providing:3tditional stabilisation of
the channel and adjacent ground. This ake the process of
rebuilding on an individual basis m re icient and effective. [CAB
Min (11) 41/24 refers]

¥
S
1. THAT no changes to iﬁﬁ%g in North Burwood to North New Brighton
be recommended. {:*‘\&-"

RESOLVED:

i
Reasons for Decisigﬁ;)
43
The Group agrg/édxihat for all properties currently zoned green the
geotechnicg%‘g th shows that they meet green zone criteria as damage to
these pro& i&s can feasibly be addressed on an individual basis.

A\

Burwood

Area 6 - East

The. @Group reviewed the key geotechnical issues for East Burwood and the

stihiary data (attached in appendix 8) which showed that:

y e The current red zone has experienced extensive moderate to severe
large-scale lateral spreading towards the Avon River to the south and
the Anzac Drive wetlands to the east. Extensive very severe
liquefaction has also occurred. Large scale deep perimeter works (10
metres deep and 20-40 metres wide along the full length of the
riverbank and wetland edge) and extensive area-wide fill would be
required to address the damage and future risk in these areas before
repair and rebuilding of homes would be possible.

» 23properties at the eastern end of Kingsbridge Drive including
Stening Place and Schumacher Place were previously zoned green.
The available geotechnical data shows that the land in this area to
the east of the creek has been affected by large-scale lateral
spreading towards the wetlands. The ground conditions and
engineering challenges faced in this area are similar to the red zoned
land directly to the south and east, and would require area wide
works to enable repair and rebuild to occur.

o Properties in Kingsbridge Drive to the west of the creek (including

8
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Flaxon Place) were filled and compacted in a more recent stage of
subdivision construction than the area to the east of the creek and
have more favourable ground conditions. This area has not
experienced large-scale lateral spreading, and does not require area-
wide works before repair and rebuilding of homes can occur. In effect
the good crust of well-compacted gravelly fifl which was placed
during subdivision development means that area-wide works have
already been completed. £

= Significant damage has occurred to properties in the grgen zone
section of Stour Drive. The geotechnical data indica sthat it is
technically feasible to address this damage on a gﬁiduai property
basis following the DBH guidance document fo 3 foundations.

e In the remainder of the current green zone TG areas, widespread
moderate fiquefaction has occurred with ggme properties
experiencing severe liquefaction. In tf@%breas, all TC3 foundation
solutions (site ground improvement4tiface structures or deep piles)
are likely to be feasible to addresggfi mage on an individual property
basis. ‘Q}o

s [n some green zone TC3 ar§§, moderate local scale lateral ground
movements have occurgﬁb some properties. In these areas, two
types of TC3 foundatig Jutions (site ground improvement or
surface structures) ayeikely to be feasible to address damage on an
individual propgeél sis.

e In the current gkedn zone TC2 areas little evidence of liquefaction

was obse t ground surface but in some areas minor ground
cracking was observed. In these areas all TC2 type foundation
solutio stems (robust raft slabs, deep piles or surface structures

with: fellow foundations) are likely to be feasible for rebuilding on an
@@dual property basis.

Oﬂ\@gé?/points of note:

3;’35 e The 16 green zone properties in Stour Drive are able to be repaired
on an individual basis as outlined above. However due to their
location bordered by red zone on three sides within the immediate
neighbourhood, these properties are isolated, in that the rest of their
immediate community — being the Stour Drive subdivision has been
zoned red. This may have an adverse effect on infrastructure (see
appendix 9) and community wellbeing of these remaining property
owners.

o 23 properties at the eastern end of Kingsbridge Drive, Stening Place
and Schumacher Place are isolated, due to their location bordered
by red zone on the north and east of the immediate neighbourhood.
These 23 properties, plus the other green zone properties in
Kingsbridge Drive and Flaxon Place are also isolated because the
main access routes pass through about a 1km length of red zone.
This isolation may have an adverse effect on community wellbeing of
these residents.

° Withheld under section 9{2)(a)
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withheld undar saction 9{2)(2)

RESOLVED:

1. THAT 23 properties at the eastem end of Kingsbridge D Bxincluding
Stening Place and Schumacher Place (see appendix should be

rezoned from green fo red. )
Q9
Reasons for Decision: s *
e
K7
?rﬁ"he green zone at the

The Group agreed that 23 properties currentlyt
eastern end of Kingsbridge Drive includin s@t%ﬁ/ing Place and Schumacher
Place have experienced major lateral gprgading which would require area
wide works to enable rebuilding. The ‘area-wide works have been
assessed as being uncertain, disrtggt%e, not timely or not cost effective
therefore these properties mee‘g‘g criteria to be zoned red.

2. THAT arecomme i ion be matdle to CCC to consider new acGess
route for remai roperties in Kingsbridge Drive and Flaxon Place
fo reduce isglation.

%62

Reasons for@ision:
+ o
X @?p
The G{%&a agreed that all other properties currently in the green TC3 zone
inKi ridge Drive and Flaxon Place meet green zone criteria and the
ol e to these properties can be addressed on an individual basis. While

%°Group notes that they are isolated with access currently through the red

‘*{;% ne, an alternative access route could be considered. There are 75

properties in the subdivision which is enough to sustain a working
community in a similar way to how it has previously functioned therefore on
balance there is not enough reason to make changes to the zoning in this
case.

3. THAT 16 properties in Stour Drive (see appendix 25} should be
rezoned from green to red.

Reasons for Decision:

The Group agreed that it is likely that it would be geotechnically feasible for
the significant damage to these properties to be addressed on an individual
basis and therefore these properties meet green zone criteria. However they
are extremely isolated in terms of community and infrastructure, and
therefore the group feel that they fall within the intent of the red zone criteria
and on balance should be rezoned red.

10
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4. THAT no other changes to zoning in East Burwood be
recommended.

Reasons for Decision:

The Group agreed that for all properties in the current red zone t ei\
geotechnical data shows that area wide works are likely to be rgguired to
enable land damage to be remediated. These works have b& assessed as
being uncertain, disruptive, not timely or cost effective thetefbre these
properties meet red zone criteria.

@
The Group agreed that for all other properties cur;gﬁ?iy zoned green the
geotechnical data shows that they meet green. drie criteria as damage to
these properties can feasibly be addressed_\m individual basis.
W

£

Area 7 - West
New Brighton

and the summary data (attached in@ppendix 10) which showed that:

e The current red zone h@xperienced extensive moderate to severe
large-scale lateral s rgading towards the Avon River to the south and
the Anzac Drive wgllands to the west. Extensive very severe
liquefaction ha@?o occurred. Large scale deep perimeter works (10
metres degg?nd 20-40 metres wide along the full length of the
riverban wetland edge) and significant area wide fill would be
requirg\ address the damage and future risk in these areas before
repai@aﬁd rebuildinggi of homes would be possible.

o ThEproperty atVithheld under sectiols 8{2)(adck section in the

&rent red zone. The avaitable geotechnical data indicates that the
_ Q‘} damage to this property is able to be addressed on an individual
“g\ basis through the normal insurance process, without the need for

The Group reviewed the key geot%@@?issues for West New Brighton

QQ? area-wide works.

o Inthe current green zone TC3 areas, widespread moderate
liquefaction has occurred with some properties experiencing severe
liquefaction (e.g. Baker St and the neighbouring streets) or moderate
local scale lateral ground movement. In these areas, two types of
TC3 foundation solutions (site ground improvement or surface
structures) are likely to be feasible to address damage on an
individual property basis.

o Inthe current green zone TC2 areas little evidence of liquefaction
was observed at ground surface but in some areas minor ground
cracking was observed. [n these areas all TC2 type foundation
solutions systems (robust raft slabs, deep piles or surface structures
with shallow foundations) are likely to be feasible for rebuilding on an
individual property basis.

Other points of note:

o Significant damage has occurred to the 17 properties in the current

11
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green zone area at the south end of Wattle Drive and the west end of
Willryan Ave. These properties are able to be repaired on an
individual basis as outlined above, however due to their location
bordered by red zone on all sides within the immediate
neighbourhood, these properties are isolated which may have an
adverse effect on infrastructure and community wellbeing.

RESOLVED: %
Withheld under section 9(2)(a) R
1. THAT . be rezoned from rertg&green.

Q“'@

2 ,
Withheld ugifer section 9(2)(a)
The Group noted that the property at ) is the last property
on the border of the red zone and has accgggthrough the green zone on
Bower Avenue. It was agreed that the avafiable geotechnical data shows
that it can feasibly be repaired or rebuilt)ising TC3 foundation solutions
through the normal insurance pmc?@% therefore on balance it meets the
criteria to be zoned green. . ) :

Reasons for Decision:

AN
2. THAT 17 properﬁe%é?t’/vatﬂe Drive and Willryan Ave (see appendix
25) should be I@Q}ﬂ d from green fo red.

Reasons for Dec@{“h:
A

The Group.aé}ggd that it is likely that it would be geotechnically feasible for
the sign'f'ej&t damage to these properties to be addressed on an individual
basis herefore these properties meet green zone criteria. However they
are gxgremely isolated in terms of community and infrastructure, and
thérdfore the group fee! that they fall within the intent of the red zone criteria
ﬁpd on balance should be rezoned red.

3. THAT no other changes to zoning in West New Brighton be
recommended.

Reasons for Decision:

The group acknowledged that many green zone TC3 properties in this area
have experienced significant damage from liquefaction and the resulting
ground settlement. The geotechnical data shows that these green zone
areas have not experienced large-scale lateral spreading and the damage to
these properties can be addressed on an individual basis without the need
for area~wide engineering works to be undertaken.

The Group agreed that for all properties in the current red zone the
geotechnical data shows that area wide works are likely to be reguired to
enable land damage to be remediated. These works have been assessed as

12
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being uncertain, disruptive, not timely or cost effective therefore these
properties meet red zone criteria.

The Group agreed that for all other properties currently zoned green the
geotechnical data shows that they meet green zone criteria as damage to
these properties can feasibly be addressed on an individual basis,

Area 8 — Central
North
Christchurch

N

O

el
The Group reviewed the key geotechnical issues for Gentral i\%\@j’}{‘fE
Christchurch and the summary data (attached in appendix)@“ which
showed that: @Q;

e Inthe current green zone TC3 areas, widespreﬁ“moderate
liquefaction has occurred with some propetiigé’ experiencing severe
liquefaction. In these areas, all TC3 foundalion solutions (site ground
improvement, surface structures or degﬁ; iles) are likely to be
feasible to address damage on an @@%{idual property basis.

In some green zone TC3 area%%@ erate local scale lateral ground
movements have occurred on Sohe properties (e.g. near streams in
Fendalton and St Albans). @ese areas, two types of TC3
foundation solutions (sitQ‘ und improvement or surface structures)

are likely to be feasilq@ko address damage on an individual property
basis. {j\é?@e

in the current gee@h zone TC2 areas evidence of liquefaction
observed att gfround surface (such as ejected sand or ground
cracking) ﬁgﬁ%ed from none to moderate. In these areas all TC2 type
founccgggg olutions systems (robust raft slabs, deep piles or surface

struciiré$ with shallow foundations) are likely to be feasible for
reb\tlj ing on an individual property basis.
)

RES(Q ED:

ol

RN

1. THAT no changes to zoning in Central North Christchurch be
recommended.

Reasons for Decision:

The Group agreed that for all properties currently zoned green the
geotechnical data shows that they meet green zone criteria as damage to
these properties can feasibly be addressed on an individual basis.

Area 9 Edgeware
to Avonside

The Group reviewed the key geotechnical issues for Edgeware to
Avonside and the summary data (attached in appendix 12) which showed
that:

o The current red zone has experienced extensive moderate fo severe
large-scale lateral spreading towards the Avon River. Large-scale
deep perimeter works (10 metres deep and 20-40 metres wide along
the full length of the riverbank) would be required to address future

risk in these areas before repair and rebuilding of homes would be

13
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possible.

o In the current green zone TC3 areas, widespread moderate
liquefaction has occurred with some properties experiencing severe
liquefaction. In these areas, all TC3 foundation solutions (site ground
improvement, surface structures or in some cases deep piles) are
likely to be feasible to address damage on an individual property
basis.

o Insome green zone TC3 areas, moderate local scale latef@Pground

" movements have occurred on some properties (e.g. alq@ide
Dudley Creek). In these areas, two types of TC3 foyridhtion solutions
(site ground improvement or surface structures% @L%ﬁ(ely to be
feasible to address damage on an individual grogerty basis.

In the current green zone TC2 areas evide 6f liquefaction
observed at the ground surface (such as gjgcted sand or ground
cracking) ranged from none {o modera@;; n these areas all TC2 type
foundation solutions systems {robu t slabs, deep piles or surface
structures with shallow foundatjerigiare likely to be feasible for
rebuilding on an individual pr E%t'v basis.

» B properties af -Withhe@\mder section 9 Yyéap previously
zoned green however th? ailable gectechnical data shows that this
area has also experie@s significant lateral spreading towards the
Avon which would ire area wide works to enable repair and
rebuild to occul _

e 17 properties‘ig wanns Road/River Road/Glade Ave were
previouslyﬁh d green however the available geotechnical data
shows that fhis area has also experienced significant lateral

spre@% d towards the Avon River which is likely to require area wide

wpgKsto enable repair and rebuild to occur.

\
R

Othefpoints of note:
“%  Further geotechnical analysis was undertaken and reported back to

x{;}“‘% " the panel on the area between Swanns Road, River Road and Glade

Ave. X
o The properties at 'Withheld under section 3(2)(a){ are

extremely isolated with their access solely through the red zone. This
would require ongoing maintenance of severely damaged roading
and other infrastructure.

RESOLVED:
Withheld under section 9(2)(a)

1. THAT should be rezoned from
green to red.

Reasons for Decision:

The Group noted that the five properties at ., Wathh@ld under section 9
" are on the border of the green zone. 1t agreed that further
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consideration of the geotechnical data shows that area wide works are likely
to be required to address future risk in these areas before repair and
rebuilding of homes would be possible and therefore on balance these
properties meet the criteria to be zoned red.

9. THAT 23 properties in Swanns Road, River Road and Glade Avenue
(see appendix 25) should be rezoned from green fo red. \1
£

&

Reasons for Decision: @

A
The Group agreed for 23 properties currently in the gra@m?zjone in Swanns
Road, River Road and Glade Avenue area wide works, would be required to
address the lateral spreading risk before repair or(%;ébuﬁiding of these
properties would be possible. These area—wide%@p ks have been assessed
as being uncertain, disruptive, not timely or Bost effective, and therefore
these properties meet the criteria to be 290@ red.

3. THAT no other changes to @ng in Edgeware to Avonside be
recommended, ) ’

@"

Reasons for Decision: &

The Group agreed th@gér all properties in the current red zone the
geotechnical data s that area wide works are likely to be required to
enable land damiage to be remediated. These works have been assessed as
being uncert@g?‘dismptive, not timely or cost effective therefore these

ropetties fréet
propertie; @
The g?‘bup agreed that for all other properties currently zoned green the

red zone criteria.

g hnical data shows that they meet green zone criteria as damage to
EEQ e properties can feasibly be addressed on an individual basis.
}

Dallingtory
Horses Lake

Q¥

-
Area 10 - Ng@}? The Group reviewed the key geotechnical issues for North Dallington to

Horseshoe Lake and the summary data (attached in appendix 13) which
showed that:

e The current red zone has experienced extensive moderate to severe
large-scale lateral spreading towards the Avon River and Horseshoe
Lake as well as extensive very severe liquefaction. Large scale deep
perimeter works (10 metres deep and 20-40 metres wide along the
full length of the riverbank) and significant area wide fill would be
required to address future risk in these areas before repair and
rebuilding of homes would be possible.

o Inthe current green zone TC3 areas, widespread moderate
liquefaction has occurred with some properties experiencing severe
liquefaction. In these areas, all TC3 foundation solutions (site ground
improvement, surface structures or deep piles) are likely to be
feasible to address damage on an individual property basis.
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o In some green zone TC3 areas, moderate local scale lateral ground
movements have occurred on some properties (e.g. De Ville Place).
In these areas, two types of TC3 foundation solutions (site ground
improvement or surface structures) are likely to be feasible to
address damage on an individual property basis.

o In the current green zone TC2 areas evidence of liguefaction
observed at the ground surface (such as gjected sand or grqund
cracking) ranged from none to moderate. In these areas %l}\ 2 type
foundation solutions systems (robust raft slabs, deep ilg% or surface
structures with shallow foundations) are likely to be ie%%ib[e for

rebuilding on an individual property basis. O (&
Y

&

Other points of note: fg\g -

-

3
o 18 properties in Sutton Place (see agﬂgg‘dix 14) are able to be
repaired on an individual basis as ined above, they are isolated
with access currently through t%ﬁé zone however alternative

access could be considered @& CC.

RESOLVED: {{5‘}
e
1. THAT a recomir. tion is made to CCC to consider a new access
route for remgi 'f?g properties in Sutton Place to reduce their
isolation. %\0
N
Reasons fq\k ecision:

&

The G?&g\b agreed that the 18 green zoned properties in Sutton Place meet
the citeria to be zoned green. While the Group notes that they are isolated
\qg access currently through the red zone, alternative access could be
‘2bnsidered by CCC. There are enough homes here to sustain a working
community and that the health and wellbeing of residents would not be
adversely affected. On balance the group recommend that these properties

remain green.

2. THAT no changes to zoning in Edgeware to Avonside be
recommended.

Reasons for Decision:

The Group agreed that for all properties in the current red zone the
geotechnical data shows that area wide works are likely to be required to
enable land damage to be remediated. These works have been assessed as
being uncertain, disruptive, not timely or cost effective therefore these
properties meet red zone criteria.

The Group agreed that for all properties currently zoned green the
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geotechnical data shows that they meet green zone criteria as damage to
these properties can feasibly be addressed on an individual basis.

Area 11 - South
Dallington

The Group reviewed the key geotechnical issues for South Dallington and
the summary data (attached in appendix 15) which showed that: \g
l(:ﬁ.

o The current red zone has experienced extensive mo,qé”‘r\ate to severe
large-scale lateral spreading towards the Avon River! Large scale
deep perimeter works (10 metres deep and 20@3}« efres wide along
the full length of the riverbank) would be requjred to address future
risk in these areas before repair and rebuj@,h‘g of homes would be
possible. )

e Inthe current green zone TC3 are Q@&espread moderate
liquefaction has occurred with so az*proper’i:ie:s experiencing severe
liguefaction. In these areas, al!qgfoundation solutions {site ground
improvement, surface structufes or deep piles) are likely to be
feasible to address dama an individual property basis.

o In some greenzone T reas, moderate local scale lateral ground
movements have o ed on some properties (e.g. Halberg Street.
McBratneys R%:% ington Tce and Landy Street). In these areas,

356U

two types of T ndation solutions (site ground improvement or
surface strugtisres) are likely to be feasible to address damage on an
individua erty basis.

W&

Other poinia ¥ note:
erpq:r‘g%\, note

° ﬁs@\ properties in Porritt Place (see appendix 16) are able to be
(& repaired on an individual basis as outlined above, however due to
%% their location surrounded by and accessed solely through the red
7}”&3 zone, these properties are extremely isolated which may have an
adverse effect on community wellbeing.

RESOLVED:

1. THAT six properties in Porrift Place (see appendix 25) be rezoned
from green to red.

Reasons for Decisioin:

The Group agreed that it is likely that it would be geotechnically feasible for
the significant damage to these properties to be addressed on an individuai
basis and therefore these properties meet green zone criteria. However they
are isolated in terms of community and infrastructure, and therefore the
group feel that they fall within the intent of the red zone criteria and on
balance should be rezoned red.
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2. THAT no other changes to zoning in South Dallington are
recommended.

Reasons for Decision:

The Group agreed that for all properties in the current red zone the
geotechnical data shows that area wide works are likely to be req '%d to
enable land damage to be remediated. These works have bee @gls ssed as
being uncertain, disruptive, not timely or cost effective theref@;gthese
properties meet red zone criteria. s

o

The Group agreed that for all other properties currengly 2oned green the
geotechnical data shows that they meet green zo riterta as damage to
these properties can feasibly be addressed on ajpindividual basis.

N

Area 12 -
Avondale

The Group reviewed the key geotechn] aﬁs@ues for Avondale and the
summary data (attached in appendix hich showed that:
3
o The current red zone ha¥ekperienced extensive moderate to severe
large-scale lateral s &%&ing towards the Avon River as well as
extensive very sew liquefaction. Large scale deep perimeter works
(10 metres dee gid 20-40 metres wide along the full length of the
riverbank) angl significant area wide fill would be required to address
future ris 1&ese areas before repair and rebuilding of homes
would e possible.
o In thggurrent green zone TC3 areas, widespread moderate
lj ction has occurred with some properties experiencing severe
%uefaction. In these areas, all TC3 foundation solutions (site ground
¢y improvement, surface structures or deep piles) are likely to be
:5:“ feasible to address damage on an individual property basis.

A7)
Q{:;% o In some green zone TC3 areas, moderate local scale lateral ground

movements have occurred on some properties. In these areas, two
types of TC3 foundation solutions (site ground improvement or
surface structures) are likely to be feasible to address damage on an
individual property basis.

s Inthe current green zone TC2 areas evidence of liguefaction
observed at the ground surface (such as ejected sand or ground
cracking) ranged from none to moderate. In these areas all TC2 type
foundation solutions systems (robust raft slabs, deep piles or surface
structures with shallow foundations) are likely to be feasible for
rebuilding on an individual property basis.

o 10 properties in Briarmont Street, Hulverstone Drive, Orrick Crescent
and Cowes Street, Avondale were previously zoned green however
available geotechnical data shows that this area has also
experienced significant lateral spreading towards the Avon River
which is likely to require area wide works to enable repair and rebuild

fo occur.

Other points of note:
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o is zoned green with access through a fong

drive from Hulverstone Drive where all other surrounding properties
are zoned red.

o Further geotechnical analysis was undertaken and reported back to
the panet on the area along the boundary line between Briarmont
Street, Hulverstone Drive, Orrick Crescent and Cowes Street. An
assessment was made of lateral ground displacements infer ed from
the LIDAR ground survey. This indicated that for dweliig;?’ which are
set back at least 90m from the river’s edge in this a;@?} amage can
feasibly be addressed on an individual basis follqiyd the
recommendations of the DBH TC3 guidance.d ent.
7
ol
RESOLVED: ' \}i’
| NS
1. THAT 10 properties in Briarmont ?}é&t, Hulverstone Drive, Orrick
Crescent and Cowes Street (sé%, pendix 25) be rezoned from

green to red. .
P

Reasons for Decision: &;};‘j,&

o
The Group agreed tha@,@? properties currently in the green zone in
Briarmont Street,g;@lyerstone Drive, Orrick Crescent and Cowes Street
bordering the curréht red zone have experienced major lateral spreading are
likely to requigsarea wide works to enabie rebuilding. These area-wide
works have Bgen assessed as being uncertain, disruptive, not timely or not
cost eﬂ@\é therefore these properties meet the criteria to be zoned red.

%g; THAT no other changes to zoning in Avondale be recommended.
e

S

N *%easons for Decision:

>

&7 | The Group agreed that for all properties in the current red zone the

&2’:: geotechnical data shows that area wide works are likely to be required fo
, @& enable land damage to be remediated. These works have been assessed as
frac being uncertain, disruptive, not timely or cost effective therefore these
properties meet red zone criteria.

The Group agreed that for all other properties cumrently zoned green the
geotechnical data shows that they meet green zone criteria as damage {o
these properties can feasibly be addressed on an individual basis.

Area 13 - The Group reviewed the key geotechnical issues for Wainoni fo Aranui and
Wainoni to the summary data (attached in appendix 183) which showed that:
Aranui

o The current red zone has experienced extensive moderate to severe
large-scale lateral spreading towards the Avon River as well as major
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lateral ground movements in some areas of more steeply sloping
ground at the edge of sand dune deposits. Large scale deep
perimeter works (10 metres deep and 20-40 metres wide along the
full length of the riverbank) and significant area wide fill and
stabilisation of the steeply sloping sand dune edge would be required
to address future risk in these areas before repair and rebuilding of
homes would be possible.

o Inthe current green zone TC3 areas, widespread modera
liquefaction has occurred with some properties experien ing severe
liquefaction. In these areas, all TC3 foundation soluti@% {site ground
improvement, surface structures or deep piles) are fig&ly to be
feasible to address damage on an individual pr: y basis.

o In some green zone TC3 areas, moderate {or@ 3cale lateral ground
movements have occurred on some propeities. In these areas, two
types of TC3 foundation solutions (site ‘gnd improvement or
surface structures) are likely to be fag iBle to address damage on an
individual property basis. {*‘*«»

o Inthe current green zone TCZ@'&S evidence of liguefaction
observed at the ground surfa%e {such as ejected sand or ground
cracking) ranged from nons, moderate. In these areas all TC2 type

foundation solutions sy, s (robust raft slabs, deep piles or surface

structures with sha!la@? undations) are likely to be feasible for
rebuilding on an ipg\‘ndual property basis.

RESOLVED: K@“%
o
1. THA%‘Q%’ changes to zoning in Wainoni to Aranui be recommended.

Reasq@i‘for Decision:
&
'I‘i%ﬁ“@roup agreed that for all properties in the current red zone the
eotechnical data shows that area wide works are likely to be required to

:(:\} vfenable land damage to be remediated. These works have been assessed as

being uncertain, disruptive, not timely or cost effective therefore these
properties meet red zone criteria.

The Group agreed that for all properties currently zoned green the
geotechnical data shows that they meet green zone criteria as damage to
these properties can feasibly be addressed on an individual basis.

Area 14 — South
New Brighton

The Group reviewed the key geotechnical issues for South New Brighton
and the summary data (attached in appendix 19) which showed that:

e [nthe current green zone TC3 areas, widespread moderate
liquefaction has occurred with some properties experiencing severe
liguefaction. In these areas, all TC3 foundation solutions (site ground
improvement, surface structures or deep piles) are likely to be
feasible to address damage on an individual property basis.
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o Insome green zone TC3 areas, moderate local scale lateral ground
movements have occurred on some properties. In these areas, two
types of TC3 foundation solutions (site ground improvement or
surface structures) are likely to be feasible to address damage on an
individual property basis.

e Inthe current green zone TC2 areas evidence of liquefaction
observed at the ground surface (such as ejected sand or ground
cracking) ranged from none o moderate. In these areas @iﬁq C2type
foundation solutions systems (robust raft slabs, deep p'@s or surface
structures with shallow foundations) are likely to be ({Q‘y ible for
rebuilding on an individual property basis. Q@ i

@

ESOLVED:
R S
_ )
1. THAT no changes to zoning in So%@:ﬁéw Brighton be
recommended. A
&
Reasons for Decision: -ag“‘g}
O

The Group agreed that for al \@berties currently zoned green the
geotechnical data shows t ét%ey meet green zone criteria as damage {o
these properties can fﬁﬁ{p y be addressed on an individual basis.

The Group agree%?‘gat for all properties in the current red zone the
geotechnical da@ ows that area wide works are likely to be required to
enhable land dq@age to be remediated. These works have been assessed as

being unc%ﬁ@n, disruptive, not timely or cost effective therefore these
propertig‘;\g eet red zone criteria.
®

s 3

Area 15 -
Southshore to

=

Redcliffs &}“@

5‘?13@
\@‘?)
s

T roup reviewed the key geotechnical issues for Southshore to
%e“dcliffs and the summary data (attached in appendix 20) which showed
that:

o The current red zone has experienced extensive moderate to severe
large-scale lateral spreading towards the Estuary. Large scale deep
perimeter works (10 metres deep and 20-40 metres wide along the
full length of the estuary) and significant area wide fill would be
required to address future risk in these areas before repair and
rebuilding of homes would be possible.

o In the current green zone TC3 areas, widespread moderate
liquefaction has occurred with some properties experiencing severe
liquefaction. In these areas, all TC3 foundation solutions (site ground
improvement, surface structures or deep piles) are likely to be
feasible to address damage on an individual property basis.

o In some green zone TC3 areas, moderate local scale lateral ground
movements have occurred on some properties (e.g. some waterfront
properties in Redcliffs and some properties west of Rocking Horse

Rd and Pine Ave in Southshore). In these areas, two types of TC3
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foundation solutions (site ground improvement or surface structures)
are likely to be feasible to address damage on an individual property
basis.

s In the current green zone TC2 areas evidence of liquefaction
observed at the ground surface (such as ejected sand or ground
cracking) ranged from none to moderate. In these areas all TC2 type
foundation solutions systems (robust raft slabs, deep piles or surface
structures with shallow foundations) are fikely to be feasit?ge\\{or

rebuilding on an individual property basis. @Q’B
Other points of note discussed: @Zf?
e The sea wall along the front of Beachville Roac@gberties will be

repaired by Christchurch City Coungil (CCC) @d\/iding additional
stabilisation of the adjacent ground. This w. liake the process of
rebuilding on an individual basis more gffigtent and effective.

SE>
RESOLVED: KE?-{‘N

1. THAT no changes lo zom‘@ Southshore fo Redcliffs be
recommended. RS
Q)&
E\'%

Reasons for Decision: {g}{\

The Group agreed {hit for all properties in the current red zone the
geotechnical dat ws that area wide works are likely to be required to
enable land ge to be remediated. These works have been assessed as
being uncertdiyy, disruptive, not timely or cost effective therefore these
properti @%et red zone criteria.

The @roup agreed that for all properties currently zoned green the
ﬁﬁ%chnica! data shows that they meet green zone criteria as damage to

X ese properties can feasibly be addressed on an individual basis.

G
Area 16 - Sofith
West Q‘?}"
Christ@adrch

Q.m

The Group reviewed the key geotechnical issues for South West
Christchurch and the summary data (attached in appendix 21) which
showed that:

e In the current green zone TC3 areas, widespread moderate
liquefaction has occurred with some properties experiencing severe
liquefaction. In these areas, all TC3 foundation solutions (site ground
improvement, surface structures or deep piles) are likely to be
feasible to address damage on an individual property basis.

o In some green zone TC3 areas, moderate local scale lateral ground
movements have occurred on some properties (€.g. some properties
close to waterways). In these areas, two types of TC3 foundation
solutions (site ground improvement or surface structures) are likely to
be feasible to address damage on an individual property basis.

e [n the current green zone TC2 areas evidence of liquefaction
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observed at the ground surface {such as ejected sand or ground
cracking) generally ranged from none to moderate. In these areas all
TC2 type foundation solutions systems (robust raft slabs, deep piles
or surface structures with shallow foundations) are likely to be
feasible for rebuilding on an individual property basis.

RESOLVED:

1., THAT no changes to zoning in South West Chnstchurc@%
recommended. @

s
s
@
@
The Group agreed that for all properties currentlyZened green the

geotechnical data shows that they meet green3bne criteria as damage to
these properties can feasibly be addresseg@ an individual basis.

2

Reasons for Decision:

Area 17 -
South East
Christchurch

The Group reviewed the key geo
Christchurch and the summary
showed that:

tecg %al issues for South East

attached in appendix 22) which

In the current greeny ﬁe TC3 areas, widespread moderate
liquefaction has-o@ptirred with some properties experiencing severe
liquefaction { E««barts of Woolston, Waltham and St Martins). In
these areagggﬂ TGC3 foundation solutions (site ground improvement,
surface strietures or deep piles) are likely to be feasible to address
dama n an individual property basis.
In green zone TC3 areas, moderate local scale lateral ground
&gg?ements have occurred on some properties close to waterways.
these areas, two types of TC3 foundation solutions (site ground
5%\@ improvement or surface structures) are likely to be feasible to
" address damage on an individual property basis,
E’iﬁ e Inthe current green zone TC2 areas evidence of liquefaction
observed at the ground surface (such as ejected sand or ground
cracking) generally ranged from none to moderate. In these areas all
TC2 type foundation solutions systems (robust raft slabs, deep piles
or surface structures with shallow foundations) are likely to be
feasible for rebuilding on an individual property basis.

RESOLVED:

1. THAT no changes fo zoning in South East Christchurch be
recommended.

Reasons for Decision:

The Group agreed that for all properties currently zoned green the
geotechnical data shows that they meet green zone criteria as damage fo
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these properties can feasibly be addressed on an individual basis.

QOther areas not
mapped

There were 35 applications from property owners outside of the areas
considered above (see appendix 2). In these cases EQC area-wide suburb
technical fact sheets (see appendix 23) were examined by the Group, and it
was agreed that there was no evidence of area-wide geotechnical issues in

these locations
RESOLVED:
1. THAT no changes to zoning in these areas are jegdmmended.

Reasons for Decision:

The Group agreed that for all properties currgfilly zoned green, the
geotechnical data shows that they meet gréfen zone criteria as damage to
these properties can feasibly be addr%@ on an individual basis.
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